INTRODUCTION
Trimethoprim-sulfamethoxazole (TMP-SMX) is a widely used antibiotic in the prophylaxis and treatment of a variety of common infections. Hepatic injuries caused by TMP-SMX are considered rare and are classified as unpredictable or idiosyncratic types of hepatotoxic reactions. 1 The pattern of injury may be characterized by hepatocellular necrosis, 1, 2 mixed hepatocellular-cholestasis, 1, 3, 4 or cholestasis. [5] [6] [7] We describe a case of severe and prolonged cholestasis, which arose 30 days after a 5-day course of TMP-SMX treatment, and provide a review of related cases.
CASE DESCRIPTION
A 33-year-old woman with a past history of recurrent urinary tract infection was treated with TMP-SMX for 5 days. One month later, she developed malaise, fatigue, anorexia, nausea, vomiting, fever, jaundice, dark urine, and a diffuse pruriginous rash. She had been previously exposed to this agent in the past. She denied alcohol consumption and any previous comorbid condition, and she had not taken any other medication during the last 3 months. The patient was previously hospitalized in 2 other institutions. Laboratory tests performed during the second admission revealed a total bilirubin level of 26. The patient exhibited normocytic and normochromic anemia (hemoglobin 10.8 g/dL), with normal white blood cell (without eosinophilia) and platelet counts. Plasma levels of amylase, lipase, urea, creatinin, and glucose were normal. Serologies for hepatitis A, B, and C and anti-HIV were negative, as were the autoantibodies (antimitochondrial, anti-smooth muscle, anti-liver kidney muscle [LKM]-1, antinucleus, antithyroid peroxidase, and antithyroglobulin). Caeruloplasmin, ferritin, alpha-1-antitrypsin, TSH, free thyroxine (fT4), IgG, IgM, IgA and alpha-fetoprotein levels were all normal. Upper digestive endoscopy and endoscopic retrograde cholangiopancreatography (ERCP) demonstrated no abnormalities. Abdominal ultrasound revealed non-specific splenomegaly. Liver biopsy was repeated with equivalent results. The pruritus was unresponsive to cholestyramine associated with dexclorfeniramine, but it was successfully treated with cholestyramine and hydroxyzine. The patient presented with slow and progressive improvement of all clinical and laboratory parameters, with complete normalization of the bilirubin levels in 8 months, alkaline phosphatase in 16 months, and GGT in 35 months (Figure 2 ). She regained weight and is currently asymptomatic and doing well. The patient also exhibited normal liver function during a followup period of 5 years after symptom onset.
DISCUSSION
We report a case of severe cholestasis accompanied by important systemic repercussion, as evidenced by weight loss (15 Kg in 2 months), hypoalbuminemia, anemia, and a protracted course of disease. The exhaustive investigation of other etiologies of liver damage strongly suggested a causal association between TMP-SMX and the hepatic lesion in this case. Liver biopsy demonstrated cholestasis with minimal lobular inflammatory activity and necrosis.
Drug-induced liver injury due to TMP-SMX is rare and is classified as either an unpredictable or idiosyncratic type of hepatotoxic reaction. The pattern of injury may be characterized by hepatocellular necrosis, 1,2 mixed hepatocellular-cholestasis, 1, 3, 4 or cholestasis. [5] [6] [7] The majority of the reported cases of TMP-SMX-induced cholestasis were reviewed and are summarized in Table 1 .
In previous reports, TMP-SMX-induced intrahepatic cholestasis was associated with minimal hepatocellular inflammation or necrosis, symptom onset of between a few days and a month after the beginning of therapy, and a clinical course that usually subsides within a few months.
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The etiologic role of TMP-SMX has been confirmed in a few cases by either inadvertent or deliberate rechallenge. 3, 8, 10 In the present case, rechallenge was not accomplished because of the clinical severity and prolonged course of the disease. The time interval between drug discontinuation and initiation of symptoms in the present case was quite long (30 days). However, we could not rule out the possibility of the presence of mild symptoms before they became severe enough to be noticed by the patient. Furthermore, the latency period between initial ingestion of the drug and hepatic manifestations could range from 5 to 90 days. 12 A few reports of prolonged cholestasis induced by TMP-SMX have already been published. 6,7,13 Muñoz et al. described a case of intrahepatic cholestasis associated with prominent hepatocyte lysosomal inclusions suggestive of phospholipidosis by electron microscopy, and of severe pruritus that lasted 8 months. The symptoms eventually led to the initiation of plasmapheresis. 7 Kowdley et al. reported two cases of severe, prolonged cholestasis in which bilirubin normalized within 11-12 months and mild alkaline phosphatase and GGT level abnormalities lasted for approximately 2 years. 6 Two cases of TMP-SMX-induced cholestatic liver damage with ductopenia (vanishing bile duct syndrome) have also been reported. 14, 15 Yao et al. reported one such case in which jaundice appeared after a 5-day course of therapy and progression to liver failure led to liver transplantation 9 months after the onset of the symptoms. 14 The possibility of such clinical evolution should alert physicians to the potentially serious cholestatic-pattern of hepatotoxicity associated with this commonly used drug. The present report and other similar cases demonstrate that cholestasis can be the most prominent feature of TMP-SMX-induced liver damage. The high frequency of TMP-SMX prescription contrasts with the rarity of well-documented examples of drug-related cholestasis or hepatic damage due to the use of TMP-SMX. Nevertheless, the present case and other previous cases emphasize the importance of considering drug-induced liver disease during differential diagnosis of patients receiving this drug. This is particularly critical since TMP-SMX administration must be stopped immediately in order to improve the outcome despite the rare need for patients to require liver transplantation as a consequence of dug-induced hepatotoxic injury. 15 
